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An cxpcrimcnt  was carriccl out in J anmry  1994 at the Geophysical Rcxmrch  Facility ill
tllc Cc)ld 11.egions  Research a]ld  llllginccri~lg  I,abcmtory. ‘h iln’cstigatc  effects cm polari-
mctric  scattering signatures of sca icc growt,ll  ulldcr diurlml  tcmpcraturc  variatiorls,  an icc
sllcct was grown  for 2,5 days for tlw thickness of 10 cm a]]d a Imlarimctric radar  opcmting
at C band was used to obtain hackscattcring  data in c.olljunction  with icc-cllaractcrization
]ncasurc]ncnts.

Tllc  icc slmct was grown in tlm late morning of Jmmary  19, 1994. The initial growth rate
was slow duc to high insolation] and tcm])cra.turc.  As tlm air tcnnpcraturc  clro]q)cd  chwing
the Iligllt,  the growth ra.tc increased significantly. The air tcmpcratllrc  c~langcd  drastically
from about --1 O“C to -- 35° C Lctwccn clay and night. The tcmpcraturc  cycle was rcpcatcd
duri]g  tlm next day and the growth rate varied i]] the same manner. ‘The surface of the icc
was partially covcrcd  by frost flowers and the arcal covcragc  incrca.scxl  as the icc bccmnc
tllickcr.

Throughout the icc growth duration of 2.5 days, polmimctric  backscattcr  data were col-
lcctcd  at roughly every cclltimctcr  of icc growth. For each set c~f radar mcasurcmcnts  of
saline ice, a set of calibration mcasurmncnts  was carried out with trihcc]ral comer rdlcctors
and a metallic sphere. Measured polarimctric  backseat tcring coefficients of the icc sheet
reveal a strong correlation bctwccn  raclar data and tcm])craturc  variations. As the tclnl)cr-
aturc i]lcrcasccl  (clccrcascd),  tllc backscattcr  incrca,sccl (dccrcasccl)  corrcs~>ol~[lillgly.  Ihom
tllc icc-c}laractlcrizaticnl  clata, tlcm])craturcs  of tl~c air, at tllc ice-air intcrfacc,  ax~d  in tllc icc
layer lmd tllc same variation trend. Another intcresti)lg cxpcrimcntal  ohscrvation  is that
the salinity xnmsurcd  as a function of icc depth from a sa.mplc  of 10-cm thick icc indicated
that the salinity variatio]ls  hacl a similar cycle as the tcmpcraturcs;  i.e., the salinity profile
recorded the history of the tcmpcraturc  variations. Characterization data of tj]lc  icc sheet
arc used in a. theoretical moclcl  for scattcrillg frcml  saline icc with frost cover to cx]daill
the olmcrvcd polarimctric  sigylaturcs.


